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Equal Benefit Distribution 


the American values were plotted in addition. Similar 
to the graph presentation of the medians, a relatively 
similar basic pattern is found in both studies, but 
the American values are subject to greater dispersion 
and more frequently occupy extreme positions. This 
might be due to the relatively homogeneous sample of 
the interview subjects in the American studies. 
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The information content of these three figures can be 
summarized in three observations: 
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- Pesticides and nuclear energy are given negative 
evaluation in the case of all three qualitative fac- 
tors, i.e. on the average there is a negative per- 
ception of benefit distribution, personal control- 
lability and the degree of consequences. In view of 
the fact that these negative evaluations include a 
relatively high proportion of the explained variance 
for the risk evaluation in question, the conclusion 
is justified that extreme values in the quali- 

сч tative risk cnaracteristics have а marked effect on 

"Y a ^ | | | risk acceptance, while risk sources in the inter- 

| | | mediate value range of the scale of qualitative char- 
| acteristics are directly affected only by the benefit 
distribution component. 
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Apart from the extremes discussed above, the central 
position of the benefit component (overall distribution and 
the individual's perceived self-utility) is clearly 
documented. The positive evaluation given to X-ray 
diagnostics, coal-fired power stations and motor cars 

runs parallel to the allocation of the benefit factor 

in each case (correlation values 0.71, 0.84, O.76), 

while the more negative attributes of these three 

| risk sources have only a minor effect on the overall 

Fig. 21c: Aggregate Qualitative Risk Factors (Equal Risk- | evaluation in the case of the two risk-related factors 
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rs (Voluntariness E | Ë 
| E. E | Benefit Distribution versus Severeness of Consequences) 
| ы | (correlation values between O.21 and 0.48). 


ibution) 
Fig. 21b: Aggregate Qualitative Risk Factors (Voluntariness 


versus Severeness of Consequences) 



















































The correlation values between the five consistency 
variables and the variable for risk evaluation and 



































































































































































































































































































































































































































































































Table 11: Comparison of Factor Loads to Qualitative - In the opposite direction, the same applies to the cautious). In the present study, risk propensity was : 
Risk Characteristics in the German and evaluation of habit-forming products. Here we have — measured by determining how consistently all 12 risk risk-benefit estimation have been compiled in Table 
American Studies (Fischhoff et al. '79, 112, p.145) a high negative correlation between benefit distribu- sources were overestimated or underestimated in the 12. і 
tion and risk evaluation (smcking: г = -0.79; risk-benefit estimation. The scale values represent- L 
` Речи heroin: г = -0.91); however, the extremely positive ing extremely high and extremely low estimates were The variables on risk propensity are highly significant i а 
values values values on the voluntariness scale have a compensating selected from the responses for the benefit and detri- for both dependent variables (risk-benefit estimation 3 " 
effect on the acceptance of the habit-forming product. ment variables and from the values for the risk-benefit and semantic differential). Persons of high risk 8 : 
Factor 1 | ew Y PI ч Thus, in the case of the question as to future han- estimate as a combined variable. In addition, the propensity or interview subjects with a preference for Ë 23 
e . . dling of the risk it is less a prohibition than a frequency of the zero category indicated was introduced high benefit estimations gave a highly positive risk z із E 8 8 2 
LE control PI = = 24 voluntary abstention which is demanded (at least with as a new variable. The newly formed variables were balance estimation for motor cars, aircraft and auto- v F о 9919 
immediate 0.45 0.70 respect to alcohol and smoking). Consequently, the labelled as follows: mation, but also nuclear energy and electrical appli- v е 
Explained 1 52.8% 58.9% possible individualization of the risk influences sakes, The ейде relation, 1.6. the estimates given á Е 
хріаіпеа variance á е tae risk-benefit evaluation less than the — - benefit orientation (extreme emphasis on the benefits by risk-aversive or detriment-oriented persons revealed a на | aala 
acceptance decision. The tolerance of the smoking of risk sources); the same trend, but the individual correlation values НЕ | 75 2 | e 
Factor 2 severity of oon- 0.89 0.91 risk, therefore, does not arise from a v mde cc - detriment orientation (extreme emphasis on the detri- are only half as great. Persons who frequently marked - NIU 
quences ч ception of risk consequences or their denial, bu eua ef sch алла: the zero category were especially critical toward air S : 
E ee — — grows from the belief that the voluntariness of risk- traffic and had a slightly negative attitude toward 6 8 
immediate risks 0.47 - 0.45 taking requires only voluntary instruments of risk - high risk propensity (extremely positive risk-benefit motor cars and nuclear energy. ‘these relations suggest 3 E Ты 58 < 
Explained variance 10.2% 21.1% | management. — the conclusion that a positive risk balance in the É C 3 919 919 9 
| - risk neutrality (predominantly neutral risk-benefit evaluation of the risk sources of air traffic, motor a " 
| On the whole, the qualitative characteristics appear to estimate); cars and nuclear energy requires an overall positive 8 5 ч Фо 
moe ева di di Ti | | йз. о аир e “ИНЕ а 2 - risk aversion (predominantly negative risk-benefit attitude toward risk-taking, while a neutral prm Ç Р : zs á ó р 
individual 0.93 not included | | weighting factor for all risk sources. estimate). attitude already leads to negative evaluations. $ [25 
in the scale | related factors have a direct influence on risk evalua- striking feature of this table is that the risk evalu- t 
safety monitored e | ld values which cannot be ly slight dependence (TFT. 
immediate risks 0.72 | tion only when certain thresho Consequently, five new characteristics were computed ation for alcohol and smoking exhibits only 8119 Ï © * 2 
| quantified here are exceeded. internally for each interview subject,the numerical value of on the risk propensity characteristic. Only the risk- o 8 M i Д6 36 d 
Explained variance 37.08 which represents the degree of consistency of the risk | aversive persons transfer their negative risk-taking 3% d PD 
propensity. For correlation analyses of the these five | attitude to the habit-formins products. This results ы > 
oa УОРРЕН Ad РА Effect of Risk Propensity and Benefit Orientation variables with one of the 12 risk-benefit estimates or in an inverted relationship: while a positive risk es 
y with the risk evaluations, the associated benefit or evaluation of technological and industrial risk sources $0 
In eupitadal 6 66айда, characteristics such as high — detriment values were, of course, excluded from the is associated with a positive risk propensity, this ia «|a i | 
propensity or risk aversion can be measured only under consistency index so that, in the final analysis, each attitude is not required for the habit-forming products: P 3 #8 | 28 |; 
great methodological difficulties. In the literature ed dub 0B жй ашала bob a cuan cur ed Me this is indicative of a trend where habit-forming pro- F 
on decision-making theory these two characteristics | own (the values for the 11 other risk sources). This ducts which can be individualized are not classified as & i23. Ж Н | 
play an important role for se eos comes ar ol i ensured that the variables used for correlation were й 2 É 3 33 | 
( ent types of CESSES ON — — е м | independent from each other with respect to their com- 2 T i 3 $ f 
| position. P ы 
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less accept y œ= , 
ефе s р! ы кышы S. | more likely to receive a positive evaluation by conservative versa, and it is a known fact from the psychology of The comprehensive preparation Sur ati фин 
industrial risks, on the other hand, must already prove Vu —— air traffic that women suffer greater anxieties yn in 1978 by accident yielded an interesting 
their justification when no positive attitude toward b) Se ee оаа | to flying than men (which, however, — = | In the factor analysis of the evaluation 8‹ 
risk-taking exists. However, this inverted гола | | Ч О ——" explanation of this phenomenon). The degree to which the Eishbein weighting factors (64 items) 
does not apply to heroin which is given such a high | ——— — И сыл чачын" * socialization-related factors (learning to oxpress belief scale, three factors were revealed = 
negative evaluation by all the interview subjects that — | 1h: tt CF HMM OP eee чад. Cu. | feelings), role-specific patterns (women are responsible : cant dimensions which could be labelled as 
significant correlations cannot exist at all | uw quM Mm m аЙ Sa qe for family, health and food) or even endogenous phenom- 
. n ticides, where women, younger persons and members of ena (hormone changes, pregnancy) are potential influenc- - direct, subject-related advantages and | 
However, the limits of interpretation capabilities must MG nf d ——— € мы | ing parameters, would be an interesting problem for (more benefits, greater income etc.); 
be pointed out once again: high correlation on the енер арна чар —— CRM fone dem. 
the same applies to nuclear energy. In either case 
PD ue qui iui MR. Gay мо. абы ы. : = пе мое Ve tho We ME Age- or class-specific relationships are less clearly 
11 risk sources also did this intimi ш de eii sedes, Ae treu ем ыйма VD CHEM | developed. Nicotine and alcohol are given a mre 
of the twelfth source. Whether this trend toward con- — — — z negative evaluation by the members of the upper classes, 
sistency actually reflects the dispositive characteris- — — herb QUUM CREE — although they dc not demand more stringent measures | advantages etc.). 
tic of risk propensity, the degree to which this is | on women and younger people. Even at this eariy tme against them. Automation on the job exhibits a slightly 
merely verbal, but not actual behaviour, whether some | — QUNM унан жн — positive correlation with class and a slightly negative 
persons do not have different matrices and evaluation | — ee ———À —M— correlation with age: contrary to Ee 
patterns for numerical values, cannot be clarified by | TE E pen ——— ай SES tion that it is especially the older employees who fee | been plotted in Figure 22. This shows tha 
the present study. | ption structure will encoun<er the same acceptance insecure because of the introduction of modern machinery | class attributes major weight to direct aó 
problems from which nuclear energy suffers today, al- on the job, it is especially the younger employees with : lower middle class to indirect advantages 
though the topic may not be as controversial because | low occupational prestige who perceive the automation | middle class to the society aspects, while 
the specific risk-benefit distribution for nuclear en- risk to be negative. Another surprising feature is the | class assigns the same weight to all thi 
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- indirect, subject- and group-related ad 
disadvantages (health, education etc.); 


- gsociety-related and socio-political adv 
disadvantages (more democratic rights, 


The subsequent correlation of these factor 
membership revealed a clear-cut relationsh 





than it is in the case of pesticides. 
Some demographic and social characteristics were also | | young people: 
ү due to better information on potential radiation hazards E patterns for argumentation levels, was а1г‹ 


investigated а | 

Again, н Ғем аа pallens os ен the con variable «йай she ath алашат E on the part of the younger generation. | as a thesis at the Miami Energy Forum in 

the correlations with risk evaluation and risk-benefit seem, dete (bus ot онер QU reg nm | | Renn, '80, 96, p. 364). 

estimation can reveal the effect of this variable. | udo; арин: аме чи CHIP QUEM Finally, it should be mentioned that younger persons and | 

The coefficients have been compiled in Table 13. | | can be given. It is possible that a fear ої — members of higher classes are more likely to vote against ‚№ In the survey itself, using 100 interview 
| which cannot be perceived by the sensory organs and а | a prohibition of heroin (and instead would prefer volun- : and a stricter belief scale, more differe! 

First, it is clearly seen that political party preference | vss — — — i tary abstinence), anā that both types of persons would | specific differences in weighting behavior 

does not play any role, with the exception of nuclear Е een As сна Oe P also prefer more stringent measures against nuclear | vealed. Similar to the factorial analysi 

í tics by women; it is likely that women suffer from energy. | gate belief scale, the analysis of the Fi 





energy risk estimation. That nuclear energy would be | 
EE ` alcohol abuse by their mates more frequently than vice | | (evaluation scale) revealed five factors: 
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result. 
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ıs signifi- 
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s with class 
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vantages, the 
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| the upper 
ее factors. 
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1978 (Engelmann, 
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direct and indirect effects on health, life, 
happiness and security; 


economy- and society-related values such as quality 


of life, supply, social justice, environmental 
pollution; 


projective and political advantages and disadvantages 
such as modernization, advantages or disadvantages 


to future generations, progress of society, democrat- 
ic rights; 


socio-political values such as freedom, participation 
by citizens, education, social justice; 


direct personal advantages and disadvantages such as 


pleasure, financial advantages, convenience, happi- 
ness. 


Figure 23 shows the relative significance of these five 
factors for each class category. Similar to the pre- 
liminary studies, the significance of subject-related 
aspects declines with class level, but without leading 
to any differentiation between direct or indirect con- 
sequences. At the same time, the importance of society- 
and economy-related values rises with the class index 

on the average. Projective adventages and disadvantages 
are given a higher evaluation from the lower middle 
class up, but the differences are relatively small here. 
Also, political aspects such as freedom and participation 
by the citizens are evaluated as important only from 
this class level, and the proportion of this factor 
rises continuously until the upper class is reached. 

The lower class and - to a slightly lesser degree - the 
upper class attribute more weight to direct, personal 


advantages such as pleasure and convenience than the two 
middle classes. 
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. 22: Weighting of Belief Factors as a Function of 
Class Membership (Pretest Results) 

















Economic and Social Values (Factor 2) 
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=з 2 #35 
In order to determine the ranking of each of these $ s = 22% 
Ре lass-specific evaluation EN g оо = 
( 5 3 A detailed interpretation of these C factors for the evaluation of the risk source, a T $ $ 
& | patterns would go beyond the bounds of this study. multiple regression was made by introducing all the | 2 
| | 
: Thus, it could be discussed in detail whether the relevant factors of the different classes of variables 
, 
tive to 
ich is especially recep 
о middle class, wh 


and the demographic and social characteristics as 
independent parameters and determining their relative 
weights on the basis of the values for the explained 
variance of the two dapendent variables (risk-benefit 
estimation and risk source evaluation). However, this 
type of overall statistical evaluation must be inter- 
preted with special caution since common interaction 


career stimuli, deliberately reduces the мечет A 
of aspects reflecting a positive attitude — Р 
such as pleasure and convenience (in the form o 
sublimation), or whether it has internalized the 


ascetic way of life in the sense of Max idis 
Weber's theories on the relationships between cap 
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D Projektive und politische Auswirkungen (Faktor 3) 




















2 
2 
o 
| ist. advancement and anti-consumption values. rente effects between the variables are taken into considera- : 
| reference to participation research, the e — #6 tion but their internal, causal structure is concealed. = 
cerning the degree to which demands for Е Іп particular, it should be pointed out that social 3 D N 
= participation rights, citizen's ee * structure data such as age and class have a quite dif- z = 5 
| Ф 2 2 € political freedom are not typical interests o * ferent relationship to the dependent variable than, a 2 
$$ 5 5 upper class which is privileged in any event, WO for instance, the different qualitative characteristics = 2 
52 © © have to be cistified. Іп the present study these which in turn can depend on the social data. EH c $ « 
3 t A estions can only be mentioned briefly. ; z $ < s 
z H - The six belief factors, the five most important quali- ° 55 
я в tative characteristics (not summarized) and five of the E ii 
= Overall Analysis of the Factors Influencing the six factors of the semantic differential (but only for : 3$ 
| $ Perception and Acceptance of Risks the regression of the risk-benefit estimation), exclud- : 
| $ р л ing the "general evaluation" factor, and the external 
o2 Up to this point, the analysis of the results on 
2 





variebles of “dispositive risk propensity” and social 
structure data were selected as independent variables 
for each risk source. The total number of variables 
was 32 since dummy variables were used for the data 
which were not subjected to interval-scaling (sex, pol- 
itical party preference). As in the preceding chapters, 
the risk-benefit estimation and the sum indices for the 
semantic differeatial served as dependent variables. 


perception was limited to a gradual incorporation нон 
the relevant classes of variables: first, the s 
beliefs on each risk source, subsequently the Е 
tive characteristics and finally the external — 
were discussed. in additicn, evalustion of the S = 
tic differential whose summated value was used = аң 

| indicator for risk source evaluation revealed : Ls 

additional influencing factors which were labe 
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The individual classes of variables are colour-coded in 
Figures 24a to 24e (green = social and demographic 
characteristics ; blue = belief scale factors; red = 
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- security, 


= gcientificality, i 
- analogue classification (such as sympathetic, ethical), 


power. 


B Soziopolitische Werte (Faktor 4) 






B Persönliche Vorteile/GenuB (Faktor 5) 


in 96 
























Fig. 24a: Graphic 
Values < 
Semanti: 


Fig. 23: Weighting of Aggregate Belief Factors as a Function 
of Class Membership (Main Study) 
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Graphic Representation of th” Multiple Regression 
Values of all Independent Variables for the 
Semantic Differential of Nine Risk Sources 
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Fig. 24c: Graphic Representation of the Multiple Regression 


Values of all Independent Variables for the 
Semantic Differential of Nine Risk Sources 
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qualitative characteristics; and yellow * semantic 
differential factors) so that the significance of 
these classes becomes evident at first glance. The 
first striking feature is the low explained value of 
the semantic differential factors, where the basic 
factor, general evaluation, had of course not been 


Factor 2 of the semantic differential, 
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security and risk, plays a rol 
coal, nuclear energy and electrical appliances, while it does 


not appear at all in the case of the habit-forming 
products. But, belief scale factors of 

similar content are represented in the case of smoking, 
heroin, pesticides, X-rays and motor cars, so that it 

is a natural assumption that these factors have better 
correlation with the dependent variables; thus, they con- 
ceal the information content of the semantic differ- 
ential factors which have a similar Con- 
tent, so that they no longer yield any 
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weighting in terms of the type and severeness of risk 
consequences. Also, the individual controllability 


component in the case of the motor car is more clearly 
expresed in this final analysis than it was in the indi- 
vidual evaluations. On the other hand, the benefit com- 
ponent which dominated in the analysis of qualitative 
characteristics declines in significance, probably due 

to the fact that distribution aspects are already covered 
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Part V 


Nuclear Energy Attitudes 
and their Determinants - 
Results of Sampling Surveys 
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Following the general trend in the Federal Republic of 
Germany, the purely quantitative effect ef the Three Mile Island 
.-nident waa relatively low in Jülich. Considering the 


Values of a паерепаеп 
Semantic Differential of Nine Risk Sources 








Post-War Nuclear Energy Attitudes ос the Population 
of the Federal Republic of Germany 








Since the early fifties, nuclear energy and nuclear 
power stations have been popular topics fcr commercial 
and academic opinion polling. While, in the fifties 
and sixties, public interest was centered on nuclear 
weapons applications, interest shifted to the peaceful 
uses of nuclear energy in power-generating reactors 
toward the mid-sixties. A brief historical description 
of the different phases of nuclear energy attitude 
formation is useful for following the trend of public 
opinion-iorming over time (cf. Table 15). As far as 

the fifties are concerned, American studies must be used 
predominantly (Erskine, '63, 102, p. 180 ff.; Douvan and 
Withey '54, 82, p. 1 f£; Levine and Modell '65, 221, p. 275 ff.; 
Fischer et al, '51, 113, p. 86 f£; Back and Gergen '63, 20, 
p. 428 ff.)since German polling institutions did not 


conduct major nuclear energy surveys until 1969. 


Phase I: Until approximately 1950/51, there was an 
ambivalent attitude toward nuclear energv: 
on the one hand, there was the fear of the 
horrors of nuclear warfare, and on the other 
hand the acknowledgement that nuclear weapons 
were significant to ensure the military superi- 
ority of one's own country. During this pe- 
riod, the peaceful use of nuclear energy plays 
no role at all and is either not perceived, or only 
vaguely so (Erskine, '63, 102, p. 180; Paschen, 
' 78, 307, p.3; Bieber, '77, 33, p. 3 ff:; 
Renn, '77, 331, p. 7 ff.). 


Phase II: During the fifties, there was a clear reversal 
of public opinion against nuclear weapons 
which found an expression in the Easter marches. 








Phase III: 


Values of all Independent Variabies 
Semantic Differential of Nine Risk Sources 


A nuclear weapons stop was demanded world- 

wide, and nuclear fall-out was considered a 
threat to one's own health, especially in the 
United States. The Atoms for Peace movement, 
initiated by President Eisenhower, created a 
counter-movement to the military threat and 
hopes for a reversal of man's destructive 
intellectual potential into a harnessing of 
natural resources for humane purposes. This 
metaphysical embellishment of nuclear energy, 
promoted for political reasons, prepared the 
first step toward a symbolic role of nuclear 
energy as a paragon of technology and innovation 
(Douvan and Withey, '54, 82, p. 2; Rosi, '65, 
345, p. 290 ff.; Levine, Modell, '65, 221, p. 275; 
Hàfele, '75, 154, p. 44 ff.; Renn, '77, 331, 

р. 11ff.) 


When the test stop agreement was signed between 
the United States and the USSR, the spearhead 

of protest against nuclear weapons was broken; 
nuclear weapons took second place after the 
problems of substitute wars (such as Vietnam). 
The theory of the arms balance also gained ground 
among the population and, in addition, the re- 
nunciation of nuclear bomb tests in the atmos- 
phere reduced the general anxiety threshold. 

The question of peaceful uses still had little 
relevance. While there were still protests 
against the construction of research reactors 

in the fifties, where the typical characteris- 
tics of traditional technological adaptation 
problems existed, the first commercial nuclear 
power stations could be commissioned in the 

late sixties without any appreciable protest or 
resistance (Bieber, '77, 33, p. 82 ff.; Schuster, 
'71, 403, p. 113 ff.; Erskine, 102, p. 162 ff.; 
Renn, '77, 331, p. 9 ff.) 





Table 15: 





Popular Opinions on Nuclear Energy Over Time 
(1945 - 80) 








Phases Years Attitude to- Attitude to- Knowledge Polari- 


ward nuclear ward peace- level zation 
weapons ful uses 








slightly neg- not yet low hardly 
ative, but differen- any 
acknowledge- tiated 

ment of the 

nuclear bal- 

ance of 

forces 
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positive, for weap- 
but still ons appli- 
not very cations 
relevant 


fairly neu- fairly better, none 
tral, less positive, but still 
relevant hardly neg- low 

ative, high 

degree of 

indifference 


no longer as great major- fairly greater 
relevant as ity positive, adequate 

before, ex- 20-30% nega- 

cept for tive, 10-15% 

proliferation indifferent 

fears 


no longer 30% positive, relatively 
relevant 25% negative, high 
45% ambiva- 
lent 


regains pub- dualism be- relatively great, but 
lic influence ween per- high weakening 


ceived inse- in confron- 


curity and tation 
belief in 

the necessity 

of nuclear 

energy 
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Phase IV: In the late sixties and ea 


criticism of peaceful nucl 
which had been aroused in ` 
was seized upon in the Fed 
Germany. The problems were 
among scientists and only - 
the public by professional 
same time, local resistanc 
of nuclear facilities deve 


None of this would have ha 
nuclear energy grew into a 
problem if the symbolic na 
ergy which had developed i 
not been seized again and 
developing awareness of th 
the greater interest in po 
on the part of younger peo 
education, the greater sen 
population for environment 
the disappointed hopes astc 
logical and scientific pro 
flight or cancer research) 
in the minds of many indiv 
the symbolic attributes of 
as "progressive, clean, cen 
turned into a negative cor 


In spite of the first oppc 
nuclear energy, there was 
with pro-nuclear energy 91 
Republic of Germany, most 
to the established instit 
society (cf. Table 16). С 
(cf. Allensbach, Table 33 
p. 87) that the number of 


— —— — — 
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rly seventies, the 
par energy uses 

the United States 
eral Republic of 
first discussed 

then presented to 
critics. At the 

e to the construction 


loped. 


d the result that 
major political 

ture of nuclear en- 

n the fifties had 
reinterpreted. The 

e limits of growth, 

st-material values 

ple with university 

sitization of the 

alism and nature, and 

| the effects of techno- 

gress (such as space 
had the result that, 

iduals and groups, 

' nuclear energy, such 

tralized and complex", 

notation. 


wition fronts against 
initially a solidarity 
coups in the Federal 

of which were close 
itions in politics and 
inion polls confirmed 
and Bieber, '77, 33, 
strong and moderate 








Phase V: 


advocates of nuclear energy rose to approxi- 
mately 70%, while less than one tenth of the 
population considered themselves opponents of 
the new technology. This surprising fact can 
be partly explained by the energy crisis in 
1973 where nuclear energy was perceived as an 
escape from the oil dilemma. Moreover, the 
persons who were opponents of nuclear enorgy in 
the fifties and sixties (characteristics: 
conservative, advanced age, low specific know- 
how, fear of losing social status) failed to 
find a social equivalent in the new protest 
group against nuclear facilities (persons of 
younger age with university education and a 
more leftist political trend) and, therefore, 
felt insecure for political reasons. On the 
other hand, the protest movement was not yet 
strong enough to convince the potential adher- 
ents of the new innovation protest (Paschen, 
'78, 307, p. 5 ££.; Bieber, '77, 33, p. 85 ff.; 
Renn, '78, 332, p. 10 ff.). 


The characteristic feature of Phase V which 

started approximately with the protest activities in 
the German town of Wyhl (1975) was the increasing consolida- 
tion of nuclear energy opponents. Support by persons 
engaged in science and technology, the popular 

base in the local environment, the organization 

of citizens' initiatives and the reactions on 

the part of official politics which were clumsy, 

to say the least, had the result that more and 

more citizens questioned the motives of nuclear 
policy and adopted sceptical evaluations. Also, 
doubts as to the relevance of the nuclear 

programme were increasingly reported in the 

media. 








Table 16: Nuclear Energy Attitudes in the Federal 
Republic of Germany (Summary of Various Polls) 








1) 2) 3) 4) 5) 6) 7) 


Posi- '75 Јап.'76 Dec.'76 Mid '77 End of Мау '78 Nov.'78| 
tions "TV 





Adher- 
ents 
Oppon- 
ents 
Indif- 
ferent 

















8) 9) 10) 11) 12) 13) 14) 


Dec.78 Apr.'79 July'79 July'79 Aug.'79 Jan.'80 June'80 
Hesse Hesse 





Adher- 40 50 61 52 37 56 67 
ents 


Oppon- 39 33 22 30 48 42 32 


ents 
Indif- 21 12 17 18 15 2 2 


ferent 














Quoted from D. Goerke (Goerke, '75, 131, p. I112) 

Infas study, FRG, No. 1315, 1976 

Sample Institut, Hamburg, source: letter to "Deutsches 
Atomforum", dated 4.2.77 

Intermarket poll, source: Kernzeitung, New Information 
on Energy and Energy Policy, published by the Informations- 
kreis Kernenergie, only edition, Bonn 1977 

Spiegel poll: Do We Need Nuclear Power? (Brauchen wir 
Atomkaft?), No. 8, Hamburg '77, p. 163 

DIGOE Marketing Service, Vechta, May '78 (Goerke, '78 ..., 
p. 133) 

Infra-Test, FRG, Nov. '78 

Stern, 17.07.79 

Frankfurter Rundscheu, 16.08.79, Infas-Hessen 

Same as footnote 9 





Same as footnote 8 

Frankfurter Allgemeine Zeitung, 8.08.79, Forschungsgruppe 
Wahlen, Mannheim 

Der Spiegel, No. 19/1980, p. 44 

Emnid 1980 


The discussion of the hazards of nuclear energy 


and some apocalyptic scenarios published by 


sceptics created a high potential of active 
resistance in the local environment of planned 
nuclear energy facilities which was discharged in 
massive demonstrations and sometimes even mili- 
tant activities (Brokdorf, Stade, Kalkar). On 
the interregional level, the symbolic notion 

of nuclear energy for the environmentalist 
movement and for the decentralization movement 

- politically enriched by the Nixon scandal in 
the United States - developed further, and a 
lively exchange of activists in the new anti- 
nuclear power movement was initiated. Among the 
public this resulted in an increased perception 
of nuclear energy opponents who were regarded 

as being a majority. 


During this phase, a structurized attitude 
formed in most individuals; approximately 
25$ were clear-cut opponents, approximately 
3O$ adherents, and the remaining 45$ were 
ambivalent between the two extremes depending 
on the issues of the day and the political 
mood. Only a small proportion of not more 
than 10$ were really indifferent (cf. Table 
16; Scharioth, Krebsbach, '77, 382, p. 3; 
Paschen, '78, 307, p. 6 ff.; Renn, '78, 332, 
p. 108). 











Phase VI: 
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While the years from 1975 to 1978 were char- 
acterized by confrontation between opponents 

and adherents and the resulting polarization 

of views, the beginning of the Iran crisis and the 
Three Mile Island accident marked a trend toward 
less denunciation in the conflict and more 
attempts to find solutions that would allow 
political compromise. However, this should 

not be misunderstood as a levelling of positions. 
The fronts had neither softened, nor had they 
approached each other, but the conflicts had 

lost in virulence (partly due to lack of an oppor- 
tmity),and both camps were undergoing an inter- 
nal consolidation process to develop new argu- 
ments and new ideas for future conflicts. 


In the general public, the opinion structures which had 


developed in the mid-seventies were more OF less re- 
tained. Following a brief opinion slump after Three 
Mile Island, an increasingly positive basic attitude 
in the question as to the necessity of nuclear energy 


developed again among the population. However, a number 
of contradictory results were obtained especially at the 


end of 1979 (for instance, between Infas and Studien- 
gruppe Wahlen of Mannheim). An interesting feature in 
this conjunction was the increasingly critical evalua- 
tion of the safety of nuclear facilities and their 
engineering maturity (reactions to the Three Mile Island 
accident) and the increasingly positive evaluation 


of their economic necessity. 


with this background on the social development of the 


nuclear energy conflict, 


the data acquired in our studies 








can be better classified and understood. This empirical 
study to determine nuclear energy attitudes was carried 
out on the basis of population samples of five towns 
during the period from March to September 1979. These 


Kup. Roi аво ens 





towns were selected using the following criteria: 


- regional comparability (all towns are located in the 
same federal state); 


- experience with nuclear facilities or confrontation 
with the planned construction of such a facility 
(however, the fifth town has no relationship to nuclear 
energy and was included as the control). 


Table 17, below, lists the data for the popula- 
tion's nuclear energy attitude. The indicator for the 
interview subject's attitude was his declared intention 


to vote pro-or contra- ata referendum on further utiliza- 
tion of nuclear energy. 


With the exception of Hamm, the majority in all five 
survey units was in favour of continuing the construction 
of nuclear facilities; about one third was in favour of 
a construction stop, and one fifth would either not go 

to vote or was still undecided. Significant differences 
are found between the values for Hamm (many opponents) 


and the other towns, and between Jülich (particularly few 
opponents) and the other towns. 


Little change in these basic relations is noted when the 
interview subjects are asked for their attitude toward 
nuclear facilities, or the planned construction of such 
facilities, in the vicinity of their homes. The 
correlation coefficient between voting behaviour in a 
referendum and a specific vote on a nuclear facility 


located close to the subjects' home is 0.68 (gamma 


coefficient). The high level of agreement in the fre- 


quency distribution between these two variables may be 
considered evidence that a mentality which would approve 
nuclear power stations as long as they are not built in 


one's own vicinity, is not typical for the repondents 
under study. 











Table 17: 





Municipalities 


Characteristics | All survey Control 
arezs town 
facility station 





Continued con- 
struction of 
nuclear facili- 
ties 





Construction 
stop for 
nuclear 
facilities 





Undecided 











not go 
to vete 








| n 503 120 








This correspondence between general attitude and 

local preference may be due to the fact that nuclear 
facilities already exist in four of these five — 
areas, or that construction is in progress there, so 

the existing reality has established a link between tog 
nuclear power stations in general anå facilities loca 

in the vicinity of the interview subjects’ home. А 

But the same parallelism of these two variables 
found in the present study was just as great for the 


= 0.57) 
control town of Kerpen (Spearman correlation ханони z 
so that additional justification exists for speak 


a parallel trend in the evaluation ép ү 
stations far removed and close to one's home. ws 
terpretation is further supported by the fact aq 

a previous study, this author found a comparab i E 
correlation between these Смс variables (Kenn, , , 
р.50). Тһе perception of the necessity of etas n 
facilities and the appreciation that this might af зай 
one's own way of life, would,therefore,not appear to 
contradictory. 








Effect of the Three Mile Island Reactor Accident 
on the Population 


The most serious accident to date in the history of the 
peaceful use of nuclear energy, at least in the Western 
World, occurred en 28 March 1979 at the Three Mile Island 
Nuclear Power Station near Harrisburg, Pennsylvania 
(Kemeny Report, German edition, '80, 415, p. 18). This 
accident was initiated by mechanical malfunctions in the 
reactor and severely aggravated by a series of human 
errors made in attempts to correct these malfunctions. 
For days there were conflicting opinions as to whether 

an explosive oxygen-hydrogen mixture had developed and 
whether there was imminent danger to the population from 
explosions or from theemission of radioactive gases. 
Pregnant women were evacuated as a precautionary measure; 
thousands of citizens departed voluntarily from the area. 
Hardly any technological accident has ever triggered as 
broad a mass effect in the media as the Harrisburg 
accident. It is not the purpose of this study to describe 
or analyze the causes and consequences of this accident; 
rather, its object is to describe the reactions of the 
population to the Harrisburg accident. For this 


purpose, a description of the international reactions 
appears indicated first (cf. Table 18, below). 
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contradiction is not without relevance for 


Le Monde, 5 May '79 


Barrados, '79, 479, p.3 


2) Kernpunkte No. 22, 26.05.79 


3) Zetterberg, '79, 470, p.19 
4) ATW, 3 March ‘79; 


1) Source: 
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in different pi 
the time phasi: 
the effect of 1 
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Table 19: Three 
for Nu 
After 





Attitude 





Pro nuclear 
energy 


Slightly 
positive 


Neutral 


Slightly 
negative 


Negative 
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Sig. = 0.151 
Lambda = 0.13 
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Following the general trend in the Federal Republic of 
Germany, the purely quantitative effect ef the Three Mile Island 
accident was relatively low in Jülich. Considering the 

small number of cases, the relation is not even signifi- 

cant. Ап interesting feature of this distribution is the 
relatively great rigidity of the extreme attitudes and 

the greater migration from the moderately positive to the 


This impression becomes even stronger 
ffect 


States and Sweden (but also in The Nether- 

n), there was a clearly negative shift in 

‚ While the drop in France and in the 

ic of Germany (but also in the United Kingdom 
d) was limited and was recovered again in 

the subsequent months. These different 

ion to the Three Mile Island accident have not 
a theoretical explanation framework. 

ady might yield some indications as to why the 
nd accident caused such different reactions 

arts of the World. Due to 

ig Of the interviews conducted in Jülich 

chis accident could be determined through 

Һе numerical data acquired prior to and 

and, at the same time, several questions 

of the Three Mile Island accident wereincluded 
e No. III. The direct comparison shall 












neutral attitude. 
when the values for the direct question as to the e 


of the Three Mile Island accident are consulted. 









(in percent) 





le 20: Reactions to the Three Mile Island Accident 
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Effects of the 


accident all towns Kerpen Jülich Beverungen Hamm Kalkar 













Positive 
attitude 1 3 о 1 1 2 
confirmed 










rst: 
Opinion not 
influenced 22 19 21 26 18 27 
‚ Mile Island Effect: C 
: Comparison of th Merely stimu- 
e Values lated interest 33 36 39 30 34 21 






clear Energy Attitudes 
| Prior to 
the Accident (Jülich only) - 


— 






Slightly more 


negative 27 27 31 21 28 25 





























































Percentages 
Percentages ttitude 
petes to the accident after the accident a ` 
Much more 
negative 8 8 3 9 6 12 
6.0 4.1 attitude 
Previously 
34 „О 20.4 negative 
28.0 38 attitude 10 6 6 12 12 12 
.8 confirmed 
40.0 22.4 Median 3.3 "EE T 3.3 3.4 3.4 
12.0 14.3 
* 30 49 In the case of more than 55 percent of the interview subjects 
the Three Mile Island accident did not have any attitude-modifying 














effect; almost every third interview subject stated a 


negative attitude, and only one out of twelve 
attitude 





slightly more 
subjects felt that this accident had caused a major 


Again, marginal effects between neichboring 






change. 
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forms of an attitude are found more frequently than a com- 
plete deviation from a previously held opinion. 


In addition, subdivision of the reactions between nuclear 
energy adherents and opponents allows an estimate of the 
quantitative effects of the opinion change. Approximately 
10 % of the opponents stated that the accident had induced 
in them a much more negative attitude toward nuclear energy 
The data for the national poll conducted by the Institut | 
für Demoskopie in Allensbach are in the same order of 
magnitude. A more detailed study of our survey data 
revealed, moreover, that interview subjects claiming a 
large shift of attitude after the reactor accident gave 
especially inconsistent replies, had not developed a very 
strong position and exhibited below-average values on the 
knowledgescale. This leads to the natural assumption 

that persons who were concerned only marginally with the 
nuclear energy topic prior to the Three Mile Island accident 
developed especially critical attitudes toward nuclear 
energy as a result of the extensive reporting on the 
accident without, however, having developed the strength 

of argument to support this opinion. The subsequent 

polls showed that, over time, some of the negative shift 

in the attitude of these persons was eliminated again. 
Interview subjects who had already developed a positive 

or negative attitude prior to the accident were given 

only siight cause to doubt their basic attitudes. 

However, this evaluation of the Three Mile Island accident 
applies only to the general attitude on nuclear energy, 

not to the evaluation of the nuclear energy risk, where 

the available data indicate a greater shift towards 
negative evaluations. 


On the whole, the results of data analysis can be summarized 
to the effect that the variable consolidation of attitudes 
was responsible for the intensity of the Three Mile Island effect 
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and that it failed to influence firmly established decisions 

on nuclear energy (invaccination effect), but that it did 
influence elements of these attitudes (such as the risk apprecia- 
tion). Inresponse to the Three Mile Island accident the nuclear energy 
community frequently argues that the special safety pre- 
cautions taken in German nuclear power stations are per- 

ceived even by the public to be so exemplary that accidents of 
the Three Mile Island type could not occur in this 

country. This hypothesis, too, was tested in the survey. 

In Würgassen, Hamm and Kalkar the nuclear power stations 
existing or in the process of construction were used 

for comparison, and in Jülich and Kerpen the German nuclear 


power stations on the whole. 


The results of these interviews showed that most interview 
subjects evaluated the safety of German nuclear power 

stations to be neither poorer nor better than the safety 

of the American reactor on Three Mile Island. Almost 

half the interview subjects felt that an accident of the Three 
Mile Island type would be highly improbable in this 

country, but still possible. About 40 $ even believed 

that such an accident could occur in Germany at any time. 


On the whole, there was no evidence of a greater confidence 


in German nuclear power stations. More than three quarters 

of the interview subjects were convinced that accidents of the 
Three Mile Island type could also occur in the Federal 
Republic of Germany. Consequently, a perception of 

better safety in German facilities could not have been 

the cause for the minor shift of opinion after the 

Harrisburg accident. This lends further weight to the 


hypothesis of a high degree of consolidation of attitudes 


which cannot be upset by stressing events. 
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Nuclear Energy Compared to Other Energy Sources 


The estimation of nuclear energy as a risk source can best 
be measured by the evaluation given to this energy source 

in comparison to alternative sources. The literature con- 
tains a number of contradictory results on this topic: 


Maderthaner et al. in 1975 conducted a survey of 148 per- 
sons in Austria, including persons residing іп the vicinity 
of reactor facilities, where the subjects were asked which 
of the following technological, industrial or social 
facilities involved the highest risk rate: a gasworks, 

a district heating system, an oil refinery, a psychiatric 
hospital, a nuclear reactor, a prison Or an airport. 

The readiness of the interview subjects to move into the 
vicinity of one of these facilities or to accept its 
establishment in their neighborhood was evaluated as an 
indicator of intuitive risk assessment. Nuclear energy obtained 
the poorest rating among all seven risk sources. Compared 

to the other facilities it was perceived and evaluated 

as the (relatively) most dangerous and least desirable 

risk source. Factor analysis revealed two risk types: 
hazard source due to technological equipment and due to imagin- 
ability of hazardous consequences (Maderthaner et al., '76, 236). 


Unlike this study, a sampling survey conducted in 1976 

in the Federal Republic of Germany revealed precisely the 
opposite ranking order in the evaluation of risk sources: 
54 $ of the interview subjects would prefer to move to 

the vicinity of a nuclear power station, 24 $ to the 
vicinity of a coal-fired power station and 22 % to the 
vicinity of an oil-fired power station. Other risk 
sources were not included (Goerke, '76, 131, Part II, p.7). 


A survey conducted by the Battelle Institute in different 
locations in the Federal Republic of Germany where a 

power station was in existence, under construction or in 
the planning phase, revealed a still more differentiated 
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held by individuals as to what their future should be like, 
and their expectation as to what it will actually be like. 









The present study confirmed the trend toward an increasingly T Table 21: Priorities of the Desired Options (in percent) 















































































of energy-producing systems provides very little information 
on general acceptance. This variable correlates with the 
aggregate belief scale on nuclear energy only with a factor 
of 0.17 (sig. = 0.02) and with the general nuclear energy 
evaluation variable only with a factor of 0.21 (sig. = 0.00). 
And with the potential voting behaviour in a nuclear energy 
referendum this variable has a correlation of only O.11 

(sig. = 0.04). Consequently, a preference for coal and 

oil does not yet mean that nuclear energy is rejected. 
Rather, this preference merely means than most interview 
subjects when given a choice as to whether they would 

prefer coal-fired, oil-fired or nuclear power stations 
within the limits of their community, gave nuclear energy 


of 65 % of the interview subjects attribute first place 

in this energy sector to nuclear energy, 15% believe 

in the priority of coal, and only 12 % believe that 

sOlar energy and other alternative energy sources will hold 
first place. At the same time, most of the interview 
subjects were quite aware that only a very small portion 

of our present-day electric power is generated from nuclear 


negative perception of nuclear energy 
, compared to its 
alternatives. Coal- and oil-fired power stations were Options First Second Third Fourth More than half the interview subjects were convinced that 
preferred by most i : impo 
exhibited n ee E die arr odia Solar energy / nuclear energy will have become the most rtant energy 
a high polarizing effect: one out of three : alternative 35 28 23 14 source by the year 2000, but only 19.5 $ would welcome 
subjects selected it first, and about 4O % last. A similar | energy sources this development. This contrast between preference and 
effect can be shown for oil-fired power stations. | Coal energy 19 29 28 23 perceived reality is demonstrated in Fig. 26. In keeping 
| NM os * 24 T PA with this estimate of real developments there is also a 
However, the question as to th | majority bel | 
e undesirable neighborhood | обе abled $i iè 24 29 3 y belief that most of the electric power will be 
| generated from nuclear energy by the year 2000. А total 
















Compared to the three other energy options for the future, 
nuclear energy ranks last, as it did in the question of 
neighborhood preferences. The advocates of nuclear 

energy predominantly assign it the first or second place 
while almost all the opponents place it last. 




































































energy so that, obviously, nuclear energy must be expanded 
in order to assume its predicted dominant position in 


The correlation coefficient between voting preference in 

a nuclear energy referendum and the priority vote for pos- 
sible energy options is 0.67 (gamma). The correlation 
with the belief scale (eta = 0.62) and with the evaluation 
of nuclear energy on the basis of a semantic differential 
is on the same level. This relation is illustrated in 






the future energy supply. 






Table 22: Priorities of the Expected Options (in percent) 

























































































the lowest rating. 

Fig. 25.. Options First Second Third Fourth 
Better than from the mere evaluation of energy sources, Nuclear energy 52 20 18 
preferences for energy systems can be determined from the This close correlation between attitude-forming parameters Coal energy 32 39 19 А 
energy option selected by the interview subjects from such as belief system and general evaluation of Energy й 
several given possibilities for а longer forecasting nuclear energy with the desired future energy conservation 12 25 35 28 
period (in the present case, the year 2000). The interview supply strategy could have been expected. But it is a Solar energy / 
subjects were requested to state a personal preference surprising fact that energy system preferences — e ——— S к ^ а е 


major shift when the interview subjects are not questioned as to 


their personal preferences but as to the real develop- 
ments. Table 22 clearly indicates this shift in favour 


of nuclear energy. 


sequence of four different energy strategies for the 


future of energy supply. This resulted in the following 
values: 











The results obtained in the present study clearly show 
that perceived future prospects and individual preferences as 
to the shape of ЕН» future are certainly not identical 
magnitudes but may even be diametrically opposed. This 










This inversion of order between personal preferences and options 
considered realistic indicates a gulf between the beliefs 
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Fig. 25: Estimation of Nuclear Energy as a Personal Preference 
for the Future, as a Function of the Belief System 
and the Semantic Differential for Nuclear Energy 
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Fig. 26: Discrepancy Between Desired and Expected Future 
of Nuclear Energy 
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excalation of actions, starting with the collection of 
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contradiction is not without relevance for the political 
acceptance of nuclear energy. The greater the conviction 
on the part of the populace that their future way of life 
is being shaped against their will and without any 
possibility of exerting personal influence, the sooner 
we can expect political apathy and resignation 

as well as a retreat into sub-cultures or violent 
revolt. Anyone who would believe that the climax of the 
nuclear energy conflict has been passed already (Röthlein, 
'79, 339) misjudgos the explosive force of a development 
where the gulf between desired future living conditions 
and perceived reality viders continuously. 


Another questimwhich concerned the allocation for research 
grants for energy systems in a fictitious budget 

of the Federal Ministry of Research and Technology must 
also be seen under this aspect. The interview subjects 
were requested to assume the Research Minister's role 

and allocate the funds for the support of different energy 
options in accordance with their own preferences. 


Table 23a: Percentage Allocation in a Fictitious Energy 
Research Budget 
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Energy Percentage allocations 
research 


grants о 1-10 11-20 21-30 31-50 51-70 71-1 








Nuclear 
energy 1 11 31 16 12 


Fusion 
energy 3 15 1 


Solar 
energy 16 


Wind ener- 
gy etc. 4 7 


Energy 
conserv. 11 
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fication о 


1 
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were reluctant to translate their attitudes into concrete 
: sic nuclear energy attitude is 


The model : 
perception 


an Values of a Fictitious Energy Research 
dget (in percent of the whole budget) 













- 245 - 









rn in this imaginary budget planning of 
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The response patte 
research projects lies 
preference for a future energy 


considered to be realistic. 
jects had to abstract themselves from their 





чата тан 


own person and perform the public function of a 









ch All м Advocates Opponents 

aoe federal minister. The phrasing of these questions, however, 

y 27.4 30.0 21.4 emphasized the minister's policy-making authority to 

| 15.8 15.3 13.3 allocate the budget according to his own judgement. It 

20.1 17.8 25.0 is not surprising, therefore, that the values range 

tc. 20.9 17.3 23.5 between the extremes of personal preference and forecast future. 

vation 18.5 17.2 21.3 

d 21.4 20.2 22.0 With the exception of fusion energy, which meant little 
to the interview subjects, the percentages of the remaining 
energy sources range in close proximity. The values for 


















Ls characterized by three starting points: the 
of the economic necessity of nuclear energy, 















coal liquefaction and gasification, solar energy and wind 
energy do not differ significantly. This applies especially 
to nuclear energy opponents who allocated 20 $ of the 
research budget to each variant, with the exception of 


solar energy. 
























nt had already revealed that 


The poisoned water experime 
subject's 


k-taking decisions are influenced by a 
And so it is possible that 

forced into the research minister's 
in favour of an overall 
for 


personal ris 
role as a public servant. 
nuclear energy opponents, 
role, abandon personal preferences 
approach and allocate support to nuclear energy, 
instance , for economic reasons. However, the gulf 


which is revealed between personal preference and perceived 
development is more likely to be the result of a compensatory 
| attitude in that nuclear energy opponents feel that it is already 
too late to do anything against the nuclear programme. So they would 
| allocate financial support to nuclear energy in order 
to optimize tarough research the safety aspects of a 
development which can no longer be stopped. It is likely 
that, in this case, the two explanation patterns overlap. 
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In addition, subdivision of the percentage va.ues into 


classes reveals an interesting pattern of association with ex- 
treme values (cf. Table 23a). Apart from fusion energy which was 


included only because many well-informed interview 
subjects in the pretests had criticised its absence, 
nuclear energy exhibited a greater fringe distribution 
than all other energy variants. The high degree of 
polarization in the nuclear energy debate has induced 
a number of persons to assume extreme positions which 
exhibit almost identical numbers at either end of the 
opinion scale. 


However, total rejection of nuclear energy does not imply 
total advocacy of solar or wind energy; nor does extreme 
adherence to nuclear energy imply total rejection of 
alternative energy sources. Coal liquefaction and gasi- 
fication and energy conservation do not even differ 
significantly in the contemplated research budgets 
suggested by opponents and adherents of nuclear energy 
(sig. = 0.34 and 0.11, respectively). 


The different distribution values for nuclear energy in 
comparison to the remaining variants of energy production 
can be still further differentiated by including the 
semantic differential for the different alternatives in 
the analysis. 


Such a differential has been plotted in Fig. 27 for coal, 
nuclear energy and solar energy. The three curves 
demonstrate that solar energy is given highly positive 
evaluations in all categories and that coal is 

also given a positive evaluation under general and ana- 
logous terms, with negative judgements only under the 
pollution and resource waste aspects. However, nuclear 
energy is regarded positively only in the categories of 
scientific and modern, while it is negatively perceived 
in all other categories. 
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D. 


- A- positive bias scale comprising 3 items of the knowledge scale; 
- À negative bias scale comprising 3 items of the knowledge scale; 


- Interest in the nuclear energy topics. 


In the free associations on nuclear energy, negative terms 
such as accidents, radiation risk, harmful effects on 
health etc. were dominant for both opponents and 
adherents. The number of these negative judgements is 
relatively independent of the attitude toward nuclear 
energy or its risk estimation. The low correlation 
coefficient for both variables indicates that, initially, 
all the interview subjects associated nuclear energy 

with all the risks involved in it, regardless of whether 
these risks are considered to be very high or very low 
(gamma = 0.17). A detailed list of these free associa- 
tions has been compiled in Table 24. This was an open-end 
question, and the interviewers had to classify the 
responses in accordance with a prescribed list of 

18 categories or, when the response did not appear to 

fit any of chese categories, report the response separately. 


With respect to the estimation of the interview subjects' 
own level of information, more than two thirds of the 
subjects were convinced that they were fairly well or well informed 
on nuclear energy. In a 1978 poll, an average of only 

40 $ of the population stated they were adequately well 
informed (Goerke, '78, 132, p.122). However, the "adequate" 
category was the highest possible self-evaluation in that 
poll. In the survey implemented by this 

author in 1977, the number of persons who felt fairly 

well or well informed was also much lower (Renn, '77, 331, 
p.66). However, the two surveys agree in one respect: 

most individuals are sceptical with respect to the infor- 
mation level of other citizens. In the 1977 survey, 

77.7 % and in the present 1979 survey 82 % of the interview 
subjects believed that most other citizens were poorly 


Table 24: Free Associations on Nuclear Energy 
(up to five entries per interview subject) 





Associations Absolute Percentage 
frequency Percentage of all case 





Accidents/incidents 229 10.5 45.8 
Three Mile Island accident 227 10.5 43.4 


Reprocessing plants 
(Gor leben) 173 7.9 34.6 


Citizens’ initiatives 129 5.9 25.8 


Economical energy 
production 127 25.4 


Modern energy 
production 126 25.2 


Radioactivity damage 124 24.8 
Demonstrations 112 22.4 
Unsafeness 97 21.8 
Reactor types 96 19.2 
Low risk 61 12.2 
Environmental degradation 59 11.8 
Dependability of supply 58 11.6 
Fnvironmental pollution 56 11.2 


Efficient energy 
production 54 10.8 


Harmful effects on health 51 10.2 
Environmentally clean 35 7.0 


War/terrorism 31 6.2 





Miscellaneous 10 2.0 
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or ‘fairly poorly informed on nuclear energy topics. 
While the subjects’ self-evaluation of their information 
level provides an idea of the cognitive self-confidence 
of the subjects, the next item of interest is a com- 
parison between self-evaluation and the objective scale 
yalue on the knowledge index. Some numerical data shall 


illustrate this: 


Table 25: Knowledge and Self-Evaluation of Individuals' 
| Information Level (correlations) 





Variable Self- Evaluation Positive Negative 
evaluation of informa- bias bias 
of informa- tion level 


tion level of other 
persons 





Signifi- 
cance 0.00 


Know- Correla- 
ledge tion 0.23 


(eta) 





It is seen clearly from this table that the subjective 


self-evaluation matches the objective knowledge level to 


a certain degree. However, the low correlation coefficient 


of 0.23 appears to indicate that many individuals over- 
estimate or underestimate their information level. 


The better the interview subjects can give correct answers 
the more sceptical they are with respect 


on nuclear energy, 
This relation 


to the information level of other citizens. 
is also fairly weak (eta = - 0.17) but significant. Ag 
expected, positive and negative bias exhibit a negative 
correlation with knowledge but the relatively low correla- 
tion coefficient indicates that individuals with high 
negative or positive bias reject the whole of the opposite 


bias and probably give the correct answers to pure 
High bias, therefore, 


knowledge questions on nuclear energy. 











—— A — - 


D 


n. 


does not necessarily imply less information on nuclear 
energy, but does imply unilaterally weighted knowledge. 


An interesting difference compared to the 1977 survey in 
Kerpen de$erves to be mentioned: in that town the nuclear 
energy advocates clearly exhibited more positive bias 

than the opponents exhibited negative bias. This relation- 
ship has become approximately inverted in the present 
study. The median for positive bias is 1.75 in the case 
of the adherents, and the median for negative bias on the 
part of the opponents is 2.21. This relationship applies 


to all the towns surveyed. 


In addition to the positive and negative associations and 
the knowledge scale with the bias indices derived from it, 
a scale of 13 statements on nuclear cnergy was used to 
achieve a broad differentiation of nuclear energy beliefs. 
The numerical response categories were simply combined 

in a summated index. This scale is interpreted as a belief 
scale. Mo.eover, another, weighted belief scale was de- 
signed by means of unrotated factor analysis. These two 
indices have a correlation coefficient of O.90 so that, as 
a rule, they are interchangeable. 


The belief scale exhibits relatively high correlation 
with all cognitive variables so that, in the further 
analysis, it was used as being representative for the 
cognitive component. The emotional intensity within the 
attitude, used for this nuclear energy survey, was not 
measured by weighting the statements in accordance with 
Fishbein's model of the evaluation scale, as in the risk 
perception study, but by using a semantic differential. 
Based on unrotated factor analysis, the values were selected 
which ranked high in the general evaluation via the 
semantic differential, two other variables 


ii 


is characterized by three starting points: the 
n of the economic necessity of nuclear energy, 

of nuclear energy and the risk-benifit estimate. 
ee variables are not independent of each other, 
influence takes different paths. While the 

the economic necessity of nuclear energy shows 
correlation with the position stated for a 
cal referendum, the risk~berefit estimate 
s both attitude components, the cognitive belief system 
ffective evaluation. Nuclear energy knowledge 
a minor direct relationship with all of these 

. The informstion level affects the evaluation 
elief scale only via the circuitous route of 
uation and positive bias. The strength of the 
attitude is obtained from the affective component, 
d bias and the values on the belief scale as 
indirectly, from the consistency of the verbal responses 
questionnaire. The consistency in turn is 
d by the evaluation level. The final result, behav- 
tention, is mostly due to the strencth of the 
titude and, to a lesser degree, to the position 
rendum on nuclear energy. 


ect to its content, this model can be interpreted 
в: individuals who believe in the necessity of 
nergy for economic reasons will vote in favour 
clear energy source in a referendum, simulated 
tudy, even when they perceive a greater risk. 
preference for nuclear energy is amplified if 
convinced of having a good information level 
ddition, have a number of positive biases for 
nergy. 


f system, on the other hand, has a greater de- 
on the perception of the risk-benefit relation. 
e that a positive risk estimation is a pre- 

for a positive attitude in a referendum; 


s of this regression analysis have been 
n Table 31, below: 
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Fig. 29: Path Analysis Model of Nuclear Energy Attitudes 


and Position in a Referendum 
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however, it is possible to co 
this scale by taking the bitt 
although this will not affect 
and evaluations of nuclear en 


When the risk and the economi 
a negative evaluation, the re 
leads to an especially strong 
same time, negative risk-bene 
systems require a high interr 
attitude-forming variables, v 
even develop. The strength « 
with the stated selection prt 


energy), can predict a large 
the behavioural intention vai 


Moreover, polls conducted by 
the conclusion that the atti 
risk-benefit estimations hav 
although events such as the ` 
a destabilizing effect, but 
changes. The stated basic a 
simulation of a referendum a 
the political events of the 

degree of economic necessity 
world-wide political situati 


The relatively high risk est 
and the preference for alte: 
on the part of nuclear ener: 
thet the position calling f« 
energy as a future option ci 
there is no doubt that the : 
in the perception field. I 
economic crisis many indivi 
nuclear energy although, ba 




















mpensate negative values on 
er pill of economic necessity, 
the general beliefs and 


ergy. 


c necessity are both given 

sult is total rejection which 

| negative attitude. At the 

fit estimations and negative belief 
al consistency of the 

mere cognitive stress cannot 

jf an attitude, combined 

sference (pro or contra nuclear 
portion of the variance of 
riable. 


other institutions suggest 

tude components acquired via 

e a relatively long life, 

Three Mile Island accident do have 
without causing any basic 

ttitudes or the 

re dependent on 

day, since the perceived 

‚ varies, depending on the 


On. 


‘Imation of nuclear energy 
"native energy sources, even 
jy adherents, make it clear 
jr an expansion of nuclear 
an be maintained only if 
economic necessity persists 
t is likely that in times of 
duals will vote in favour of 
sed on their feelings and 
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cognitive structure, they would be more likely to have 
a sceptical attitude toward this technology. 
theconverse conclusion does not apply. 





However, 


Committed 


opponents of nuclear energy who not only perceive the 
risks of nuclear energy but also dispute its economic 


necessity will hardly become adherents of this technology 
even in times of crisis because they have a self-contained, 


consistent attitude system. 





5. Significance of Personal Value Preferences and 
Socio-Political Beliefs for the Formation of 


Nuclear Energy Attitudes 


In recent years an increasing shift from materialistic to 





post-materialistic, from quantitive to more qualitative 
values has been noted by social research (Inglehart, '80, 
'76, 208). Although the 
polarity between materialist and post-materialistic 
attitudes is not adequate to describe the value changes 


183, p. 144ff; Kmieciak, 


which have taken place during the past decad 


„ the trend 


shows that, following quantitative saturation phenomena 
in the consumer area, objectives aiming at more quality 


of life are gaining significance. 





In this conjunction the thesis is often presented that 
the rejection of nuclear energy is a value-shift symbol 
and an expression of dissatisfaction with the consumer 


culture (Paschen, 





And, indeed, an earlier study carried out in 1975 revealed 


'79, 307). 







a high correlation between the desire for restrictions to 
economic growth and a negative nuclear energy attitude 


(van Buiren, '75, 46, p.250). 


Subsequent studies, however, 


ylelded a more differentiated result (Battelle II, '77, 


25, р.107ЕЕ; Renn, '77, 331, р.90ЕЕ): 


the majority of 


the population attempt to take a middle course between 


materialistic and post-materialistic values without 
allocating any clearly defined priorities. 
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In the present study, 17 general problems of society such 
as unemployment, terrorism or health care, and 10 per- 
sonal values such as a clean environment or harmonious 
family life were specified in a scale. These terms had 
ot been selected arbitrarily but determined through 
open-end questions in a pretest. In the actual interviews 
the subjects were requested to state the urgency and 
importance of these problems and values. The responses 
mostly confirmed the results of more recent studies in 
this field that there is a high degree of competition 
between materialistic and post-materialistic values in the 
eyes of the population and that priorities are established 
in a differentiated and ambivalent manner. 





























Abstract problems of society such as 
unemployment, terrorism and inflation are classified as 
being serious while, at the same time, personal values 
such as health, clean environment and harmonious family life 
are estimated highly. Purely material values such as 
raising the standard of living or high income are more 
likely to be found at the bottom end of both scales. 
Environmentalism, an important post-materialistic value, 

is given the greatest urgency with respect to both 

society and the personal environment. Other typical 
categories in this area such as social justice and enjoy- 
ment of one's work, occupy intermediate positions. 






































Comprising factor analysis allowed plotting of the 
society-related and personal value beliefs in a two-factor 
diagram whose axes represent the degree of post-materialistic 
qualitative value commitment and the degree 

of personal involvement (cf. Fig. 30). 








However, the structure of value beliefs is of little 
interest for the question as to nuclear energy attitudes. 
More significant is the relationship existing between 
nuclear energy attitude and value System which shall be 
illustrated with the aid of some correlation analyses: 









Table 28: Correlation of Nuclear Energy Attitude 


Components with General Value Beliefs 

















General 
problems 


Position*** Belief system Affective Bva 


Sig.* Gamma** Sig.*Spearman** Sig? 





Spea 


tiop 























































Inflation 
Pollution 
Social justice 
European unity 
Energy crisis 
Nuclear energy 


Political 
radicalism 


Power of big 
business 


Disillusionment 
with the state 


Improvement of 





living standard 


0.04 
0.00 
0.01 
0.04 
0.01 
0.00 
0.02 


0.05 


0.03 


0.00 


-0.14 
-0.27 
-0.19 
*0.13 
-0.21 
-0.28 
*0.15 


-0.11 


*0.14 


+0.20 


0.12 
0.00 
0.07 
0.24 
0.00 
0.00 
0.03 


0.04 


0.06 


0.01 


-0.06 
-0.26 
-0.07 
+0.03 
-0.18 
-0.24 
*0.13 


-O. 12 


*0.09 


+0.15 


0.01 
0.00 
0.01 
0.11 
0.00 
0.00 
0.06 


0.04 
0.06 


0.00 


-0.10 
-0.23 
-0.11 
*0.09 
-0.19 
-0.21 
*0.11 


-0.13 


*0.10 


*0.16 















































































* Significance 





** Correlation coefficieat 
Position in a referendum on nuclear energy 


Table 29: Correlation of Nuclear Energy Attitude 
Components with Personal Value Beliefs 









Position*** Belief system 


Affective evalua- 


tion 














% ee * * 
Values Sic * Gamma ** 519% Spearmaff Sig."  Spea oa 
Clean environ- |0.00 -0.27 0.00 -0.41 0.00 «0.33 
ment 
Job security 0.06 +0.09 0.13 +0.08 0.27 *0.04 
Adequate stan- |0.02 +0.13 0.00 +0.17 0.01 +0.12 
dard of living 
Enjoyment of 0.02 +0.12 0.00 +0.13 0.02 +0.11 
one's work 
High income 0.00 -0.28 0.00 -0.21 0.00 -0.19 




















Values 


High Income 


General Sociali Aims 


T 


Reunification of Germany 
Political Radicalism 


Misuse of Power 


High Sociai Influence 
Safe Working Place 


І 
|| 
| 





Health 


Satisfaction at Work 


QualitativeV alues 
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Fig. 30: Specific Pattern of General and Personal Values 
in a Two-Factor Psychological Space 





Both tables demonstrate that the stated value beliefs 
with the exception of the clean environment variable 
have only a minor effect on nuclear energy positions 
and attitudes. Again, it is interesting to note the 
greater ties between economic concepts and voting 
behaviour in a referendum (position), and between en- 
vironment- or risk-specific values and the attitude 
components. That the energy crisis and nuclear energy 
have a discriminating effect on both positions is not 
surprising; however, the correlation coefficient is 
unexpectedly low. Nuclear energy adherents prefer 
economically quantitative values, and nuclear energy 
opponents prefer post-materialistic and qualitative 
values, but this relationship is weak with the excep- 
tion of quite obvious relations (with respect to nuclear 
energy and the energy crisis). The only exception is 
that a special preference for a clean environment has 
a great effect on the belief system on nuclear energy. 
Negative perceptions of nuclear energy are especially 
well-developed in those individuals who attribute 
special value to a clean environment. An interesting 
feature is that the general attitude toward the environ- 
ment protection problem provides a much poorer predic- 
tive value for the nuclear energy attitude than the 
individualized desire for a clean environment. Quite 
generally, environmental protection is an important 
society-related problem for the adherents of nuclear 


energy as well. 






















In addition to differentiation between opponents and 
adherents, the category of the undecided individuals 
must be discussed in more detail here, since it is this 
group in particular which takes a pro-materialistic 
and pro-economic position in the survey, which would 
have been more in keeping with the attitude of a nuclear 






















































energy adherent. The attitude of the undecided indivi- 
duals becomes clearer if we look once again at the 
risk-benefit evaluation (medians: adherents +1.7, 
opponents -0.9 and undecided individuals -0.5). Due 

to their negative risk perception they cannot state a 
positive attitude toward nuclear energy, although this 
would match their economic value beliefs. 

Yet, these economic beliefs prevent a complete shift 
to the opposite side. Of course, this dualism of nega- 
tive risk estimation and positive economic evaluation 
does not apply to all undecided individuals; however, 
the medians in each case indicate that a majority of 
this group is involved in an inner conflict between risk 


























evaluation and economic value-orientation. This thesis 
is further confirmed by the fact that, in the question 
as to the economic necessity of nuclear energy, the 
undecided individuals are much closer to the position 
of the adherents than to the position of the opponents 
(medians: adherents 2.1, undecided individuals 1.7 and 
opponents 0.2). 


































































In a number of studies the close proximity of socio- 
political beliefs and nuclear energy estimations has 
been determined in addition to the value commitment. 

































In order to study this hypothesis in more detail, the 
following attitudes described in theoretical or empiri- 
cal studies reported in the literature were measured 
with the aid of suitable scales: 











- a confidence scale for science, politics and technology 
(models: Douglin, '76, 81; Goerke '.6, 132); 






- a conservatism scale (model:  Dumenil, '77, 85); 

















- a participation scale (model:  Douglin, '76, 81); 





- a political apathy scale (model:  Douglin, '76, 81; 










Dumenil, '77, 85); 








- an environmental awareness scale (model: Gutmann, 


'77, 147; Douglin, '76, 81). 





















After appropriate pre-testing, these five scales were 
included in the questionnaire and subjected to another 
post-factum factor analysis. The five scales were 
then recomputed in accordance with the factor scores of 
each statement. The following table lists the median 


values for each scale: 


Table 30: Socio-Political Attitudes (Arithmetic Median 





Values) 





















































Scales Range All Kerpen Jülich Beverungen Hamm Kalkar 





Confi- -61 to 59 +5.62 +3.8 * 9.1 *10.9 *0.1 +6.5 


dence 
scale 


Conserva-|-58 to 69 +27.9 431.0 +29.6 +25.9 +29.4 +31.5 
tism scale 

Partici- |-30 to 55 +28.6 +28.5 +23.5 +32.2 433.7 +25.8 
pation 
scale 
Political|-58 to 46 -22.7 -27.7 -17.9 -29.2 -19.6 -23.1 
apathy 
scale 
Environ- |-34 to 56 +16.9 415.0 +10.6 415.1 424.0 +15.4 
mentalism 
scale 






















More decisive than the breakdown by towns is the question as 
to the ratio of these variables to the positions and atti- 
tude components with respect to nuclear energy. Since 

the individual scales are not independent of each other, 

a multiple regression procedure was selected for evalua- 
tion, meaning that the common effect of the in- 

dividual values on the dependent variables was estimated. 
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ults of this regression analysis have been 
d in Table 31, below: 


1: Multiple Regression Analysis of Socio-Political 
Attitudes with the Belief System (Belief Scale) 

















Riek-Benefit Estimation 
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ently, almost 40% of the belief system's variance 

»xplained by the combined effects of these five 
Of special significance are confidence in 

and technology and the strength of environ- 

awareness. Іп addition, the desire for partici- 

ias an amplifying effect on a negative nuclear 

valuation. 


iitude of the correlation values quite supports 
mptions that general socio-political attitudes 
\ificant for nuclear energy perception. These 

j are also supported by the high correlation values 
| risk-benefit estimates. All five relationships 
variable have been plotted in Figure 31. 


intly, low confidence in the statements of scien- 
id technologists, combined with a high priority 
.ronmental protection mean a more negative nuclear 


tisk perception from the outset. 


